Abstract. Remediation technology is a promising technique that decreases pollutants like hydrocarbons from the environment. An experimental work was done at green house of University of Technology in order to study the effect of crude oil on the plant growth and to measure the decrement which happened on shoot height, germination rate and the reduction of total petroleum hydrocarbon (TPH), which resulted by this phytoremediation technique. The samples of soil were measured for TPH reduction and removal by Horiba model OCMA -350. Five doses were used in this experiment (0 control, 10x103, 30 x103, 50 x103, 75 x103) (mg crude oil / kg soil) or (ppm). The greater efficiency was obtained in the treatment 50 x103 ppm seeded with cotton, in which cotton removed 50.66% of the primary TPHs from soil. Results showed that the employed vegetate species were promising and effective in reducing and removing TPHs from freshly polluted soil.
Introduction
Pollution that had been found in the used agricultural lands is serious trouble contributed by the processing and allocation of crude oil and refined petroleum output in many oil producing countries [1] . As these problems are becoming bigger day by day, the solution must be found to clean up the pollution and this has led to exploration of many remedial approaches including physical and chemical methods to reduce the pollution. However it was found that such techniques aggravated the problem rather than eliminating it. Biodegradation method is used now a days because its being a good option for the remediation of polluted sites mainly because it uses inexpensive equipment, friendly to the environment and simple.
One of the most effective techniques in the biodegradation is phytoremediation where it employed vegetates and microbes for the remediation of contaminated sites. [7] .
In this study grass was used for the phytoremediation of the crude oil. This research shows the effect of different concentrations of crude oil on the plant development and germination.
Material and methods
The experimental soil was chosen and collected from location without oil contamination. Then, Iraq crude oil, which was supplied and analyzed, was used to contaminate the selected soil. The following treatments were used in the experimental study: The temperature was between 25°C and 35°C.
Leachate was collected by PVC pans kept beneath each pot. The collected water from the pans was put in the next irrigation to avoid the loss of the petroleum crude oil. However, only 0.02% of the TPH in soil was leaked out from the container with the excessive water that got down to the pans [12] . The number of developed vegetates or the upper layer of soil density was monitored to see the germination rate in the first weeks.
The shoot height was monitored and measured.
Core sampler (inner diameter = 10 mm) was used to take soil samples from the 5cm depth of the container in each month of study. For TPH measurement, soil samples were air dried by putting it at normal room temperature and sieved with a 2 mm sieve. There are various procedures, which will accurately measure TPH in soil. This method is provided as a simple procedure for Horiba model OCMA -350 oil concentration monitoring and analysis.
Samples of 5g of soil were taken and put in 40 ml clean vial. 1g of anhydrous sodium sulfate, Na2SO4 was added to dry the soil samples. 
Results
A promising behavior is shown by the vegetated species that was employed in this phytoremediation research in removing petroleum hydrocarboncontaminated soil. Because of the oil pollution plant development was depressed to some extent. Shoot heights of the studied plants at the beginning, middle and end of the study are showed in Figures 1. Plant health can be indicated by plant height and shoot biomass; however, more shoot biomass observed in the study is not necessarily an indicative of enhanced remediation efficiency [9] . Extensive root elongation is likely to be associated with more root biomass within the soil.
It was observed that the studied plants increase the removal rate of petroleum hydrocarbon at varied sampling times. The seeded plant made significantly higher petroleum hydrocarbon dispersion in contrast with unplanted soil.
Based on the obtained results, cotton is a promising species for phytoremediation of fresh petroleum hydrocarbon-contaminated soils.
However, plants growth was depressed by petroleum hydrocarbon contamination. Cotton as we know, it is easy to vegetate in many countries.
Remediation is well known as inexpensive and requires minimum maintenance technology which is why it is used in Iraq and most other developing countries.
